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Wc lIa.vc  scarc}Icd  40 soutlimm Galactic supcrIIova  rm]l]lallts  for radio  pulsars.

our survey c.ovmcd cad] target rcn]l]lant ill its cvitircty  and was, 011 average, scll-

sitivc to pulsars IIaving  lull)illositics  grdcr than WI 00 IIIJy kpc.2  at 400 MIIz. lIi

zdditiol]  to ciglltl  rcdiscovcrics  of k]low]l  pulsars, wc l]avc discovered two  IImv pul-

sars, 1’S1{ J] 104- 6103 and 1’S1{.  JIN27-  4845, altl}oupjl loll) IIavc characterist ic

ages over  two ]nillio]i years, mld II CIICC wc ]Iot likely  to l)c associdml  wit]) tl]c:ir

target  lc!lIlllaJlts. IIowcvcr, tllc  associatiul  of 1’S1{. J 1627- 4845 wit]] its target

IWJIII)aJIt,  G335.2+0,1,  is p]ausil)lc  if the pu]sar was borJI  with a ]ol)g spill period.

‘1’I]c association]) mcjuircs  furtllcr study heforc its veracity is clctcrlnilld,  We c.ol)-

cludc tl)c  ]Ilall)  i]lllibiti]lg  fidctor agaillst  tllc  d i s c o v e r y  of l]ew  you IIg pulsars is

sat siti vi t y, suggcstij)g  dccpcr  smrc]l  es of supernova rcln  1) ants are Warlmlt,d.

,$’?l/)jCCi  ]1[:0 dillt~S.” l’ulsws:  G e n e r a l  ~ ]’ulsars: l]]dividual:  1’S1/.  J] 104-6103 ,

1’S1/ J 1627-  4845-  supcniova  rclllllallts
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SoInc  sixty years ago,  it was proposed that  llCLltl’oll  st, al’s w e r e  Imr]) ill su]mllcwa cx-

plosimls  (Ila.a.dc & Zwicky  1 9 3 4 ) ,  yet tllc  plcscl]t lll]dc:lstallc]ill~;  of tllc Cxplosiwls  allcl tltc

rclllnallts  tl]cy  ]cavc  bcljillcl  rcll]ains  incolllplctc!. ‘1’llat  supernova explosions aLId supm]ova

rcmlllants  arc associatml is well-dc~tc!rI1lillc:cl bcc.ausc of IIistorical  rcmrds goiug  back  N2000 yr,

a]ld t]lc  discmmy  of llcutrolJ  s t a r s ’  i]] tile  Chab and  Vc]a su]mrlIova  rwl)lla]lts  cstablisllecl

1 ]aadc & Zwick  y’s hypothmis  as correct . IIowmwr  atkvi]ptls  at classificatio]l  of diffcrcnlt

types of Su])clllovm (q’ypc  la,, lb, ]c, 11) and diflcrc],t  t,ypcs”of rc],,l]a]its (shcl],  plcriu,,  c.o*l,-

positm) (van  dml llcrglI  1 988),  ]Iot to ]I]c]ltio]l  Supcrl]ova  progwlitom  and  dcgcIIcrak s t e l l a r

rc]J]IIaILtA,  ]]as JIIC:L mlly li)niicd success. IIclfm]d  k. IImkcr (1984) sulllll)arizc:d  LI]C situatiml,

m)d a]t}loug]l SOIIIC!  progrms  ]Ias occ.unwd sillcc the Ii, tl)c  ovmall  pict urc rc:lllaiIls  uIIc.]iaIiged.

l’ulsar- sLlpcrIIova  associatiolls  am a potcvltially  valuable tool for ul)dcrstalldillg  tllc  fide
of IIlassive  stars a.IId  tlIc birtl]  WI(1 cvolutioll  of IICULIOII stars aIid supcri]ova  m]]]]}a])ts  (SNlh)

ill tl]c: Galaxy. ‘l’lie  cstablisll]nmt  of a collapsed ohjcct as part of LIIC SNll is kcy to hopes

of classifyi]]g  tJIc rcIIIIIaId  iIl t e rms  of OIIC type  of cxplosioII  (i]) this case  ‘1’ypc 11 or ‘J)ype

11), le.). lhrtllcrnlorc,  pulsar  associatioI]s  provide iIldcqm]ide]lt csti]]]ates of crucial IwnIIaIIt

propcriics  of agc  aIId distzulce. ]) U]SiMS  (X11  ii]SO  CIUCid~tC! LlllUSLld  lIIOIJhOk~~  ill a lCIIlllallt,

M iI) tllc proposed  assoc. iatiwl bctwccll  1’S1/. 111757- ‘M aIId G5.4-  1.2 (1~’rail &. Kulktirlli  1991;

Ma]lcl}cstcr  ci al. 1991 ), wlIcrc  tlIc IIloIp}Iology  otl)c]-wise ]lligl]t lead ix) a ]I)isclassificat,io]]

(e.g.  lkl{cl’ & IIc!lfdlld 1 985).

II] addit ion,  tllcrc is illdcpclldcut  stro]lg  Illotivatioll  to scarcll  for youl)f;  pulsars .  Wit]l

tllcir  IIigllc!r sl)ill-dowll  Iu]l]illositics,  you]lg pulsars  arc ]Ilorc likely to lw clc!tcctcd  at X-ray

aJld ~-ra?y ulcrgics. III contrast  to rad io ,  IIigll-cllcrgy  c]l]issioll colllprism a sip;llific.allt  frac-

tion  of tllc pulsar’s mlcrgy  budget, (e.g. l“icmo c1 al. 1993), lIc)]c.c it, JIlay provide tile  ll}ost

il~)portwlt  obscrvationa]  diagnostic for the yet Il]ystlcrious rotation-l Jowcrccl ~lcutlroll  star cll -

mgctics.  l“llrtllc:ll]]orc:,  JTOUIIg pulsars prcfcmitially  cxllibitl glitch  bcl)avior (e.g. McKelIIIa  &

]JyJIC  ] ~~[);  ]<aS]Ji Cl flit 1 993),  useful as a diagilostic of the p]lysics  of ]lc!utro)l star illicriors.

l>iIlally,  young  pulsars  typical ly slIow l)otlI  iIItCrCStli]Ig  raIIdolIl  rotlatiolla]  irrCgLllaritliCS  (c,p;,

Jollllstoll  CL (11. 199JIJ) ,  and  tllcir rapid spill- dowlI  oftcll  allows  tllc IIlcasurm)lcnt  of detcr-

IlliI]islic.  rotatiol)al  pmpcrtics  tlla.t c.o]IstIaiII clccl,lolllagllc:  tic. l)rakillg  (e .g .  J,yJIc, l’ritcl)ard

k’ Slllitll  I  9SS; Kaspi  c1 cl. 1 994).

‘1’IINW  prc:vious SCNC.lICS of co]]lparal)lc: scl)sitivity lookillp; for pu]sars  i]] SNlts IIavc:  l)CC]I

publisllml.  Mallcllcstcr,  11’All~ic.o & ‘1’uolly  (19S5) ,  WIIO scarcl)cd  a total of H Galactic  rc]l]-

IIa]Its at 1420 NJ IIz, foul~(l  four JICW pu l sa r s . Rccx!llt!ly (Jol’llalll  (:/ (/1. (1 995) K!poltc(] 011

tllcir SCWCI] of 18 Slllis usilig  (,IIv Arccil)o  radio tclmcopc  at 430 ml(l  1 4 2 0  MI IY,, al)(l IIigg;s

S’ IJy]lc (1 995) rcportc(l  o]! their svarcl]  o f  29 SNlis usillp, tllc  1 ,Ovcll t(’l(:sco])c  al Jodl’cll



llaIIk  over a silllilw f’rcqucIIcy  range. Ncitl~cI  of t,l~csc  ux.mit, scare.llcs rcsultcxl  ill a]ly I]cw

dctcctiolls.  OJ]c l]]ajor wcak]lcss  of all tlIcsc  su rveys  was i,llat tllc Ijc!lesc.opo  l)cM]) so]]lct,i]]]cs

c!llcompasscxl  only  a SIIIAI fl’ac.tioll of tllc  ta.l”gc!t  SNJ{. siIlcc Illwly Ifmltly  plcqmsc!cl  pul-

siw/SN]{.  a,ssoc,iaf,iolls  i)ivolvc a pulsar  Lllat i s  Ilot at t]ic  c.c]ltcr  of t]}c rmll]la])t  or i s  cvm]

ou~sidc  t]lc  J“CIIIIIaIIt bou IIdarics  (Ma]icllcstm ci al, 1991;  11’rail &, Kulkami  1991;  l$rail,

](ulkmni  & Vasis)ll, 1993;  ~aravco 1993), pr[!vious  scarcl)cs  l]lay ]Iavc ]I]isscd pulsam.  (JII-

La.rgdcd  SC:MC)ICS ]Iavc!  d i s c o v e r e d  youJIg  pu]szm w]]ic]l ]Iavc subscqumlt,]y  bccII proposed  for

as soc ia t ions  witli  Iicarby  rcll)llallts  (e.g.  Jol  IlistoII  cl nl. 1992).

lICIW wc Iqort  m) a seaIc.11 carric!d out, at 430, 660, aIId 1520 h411z toward 40  Ga lac t i c

soutlIcmI S N  I\,s. 1 II tlIis smujI we lIavc:  CIISUICXI co]llplc!t~  coverage  of e v e r y  target,  Citllc:r

by vuifyi]lg  t h a t  tile tc?lcscope  lmaIII  e]lcon]passccl  tl]c  c]itirc rmIIIIaIIt,  or by using  Inultip]c

]Joilltillgs with  s l ight  oflicts  toward a target  WI]CII l]cccssary. WC II avc discovered two prc-

vious]y  ullknowll  pulsars ,  1’S1/  . 11104-  (i103 a]id })S1{, JIG27-  -4845. 1~) $ 2 wc dcxc.ribc our

obscrvatio]ls  aIId data a]la,lysis, i]] \ 3 wc prmm]t, our results ,  including  a list of ])rcvious]y

kllowl]  pulsars rcdiscovcmd during  our searcl). III $4 wc ])rmm]t  til]lillg  observations of the!

two ]Jew pulsars discovered as part of tl)is cfrort, 1’S1{ J 1104-  6103 m]d l’Sll. J 1627-4845.

111 ~ 5, wc d i s c u s s  our rcsu]ts,  a]ld cm]sidcr  t,lIc plausil~i]ity  of tltc  associatio]]s  lJctwcwIi  t]jc

two llcw pulsars mid tlicir target rcIllllallts.

2. C)bscmmtions  and A n a l y s i s

‘] ’]Ic! obscrvatio]]s  WCI’C JIIadc!  wit]] t]Ic 6d-111  radio idesc.opc  at ])arkc!s,  N S W ,  at various

cpoc]ts  lJctwccII  1988 July aIId 19S9 JaIIuaIy, MI(I a.dditiwlally  mm five days i]] 1992 July.

Clyogcl]ically-coolc:d  systeJJIs  rcccivil)g  ortllogolial  linear  polarizatimls  wcm  used  at all tl]rcc

obscmi I )g frcqumlc.ics, 436, 660, and  1520 h411z.  ‘1’}Ic sig]lals W(UW dow~l-co]lvc:rtml  to MI

il]tcrl]]cxliatc  fICCjUCIICy,  filtcmd ill ~~l[llt,i-clla]l]~c:l  filtcw-bwlks,  d e t e c t e d ,  w]d bmld-li]nitcxl.

‘1’]Ic fillmr-ballks  co]]sist of 2 x 256 x 125 kl]z f i l ters  at 436 MIIY,,  2 x 1’28 x 250 k]ly, filters

at 660 Mllz, m]d at 1520  MI Ix, 2 x 64 x 5 MIJz  fi l ters.  After sullllllillg  tllc  ])ola,riz,atiolls,

tl]c signals  w e r e  sal]lplcd  using  ollc-bit,  digit, izatioll  al}d rccord[!d  011 IIlagllctic  ta,pc. ‘1’]tc

SM])l)IC  il)tcrval  was 1.2 J]IS at all tlIIcc  frcquc]]cies  for LIIC 1992 olxwrvatio]]s,  as well as for

lIIC ca.rlicr  ol)scrvatiol]s  at 1520 h411z. Al 660 h411x, tlIc:  SaIIIplC i]ltc:rval  w a s  0 . 3  IIIS for l,IIc

Cmlim obscmmtiol]s,  lIowcvcr  ill sulmqumlt  proccssillg, every  t]] rcc adjamlll  sal IJplcs wc!rc
SI.IIIIIIIU1,  for aII c[l’cc.t, ivc sm]ll)lc il~t,erval  of ().9 ]IIS, to rcxlllc.c  t,l Ic volul Jlc of (laid,  ,Sy StlCI]j

tlCJI]])C]a(lLIIC:S foi tjllc 436, 660, a.IId 1 J20 h411  z systu]ls  were  [)5, 4 5 ,  a]I(l  50 1< rcspcctivc]y,

a]i(]  tllc  cfkw.five IIalf-powm  l~caI)l  widths at 1 ‘aIkcs  arc 38 ‘, 27’, and  11’ rcspcctivcly.
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dispel’sioIl 111 C?MUI’C (l)M ) values. At 43(I MJIz,  160 loops ill tllc raJigc ()- 400 pc C]ll- 3 wcrr

]jcrfol-JJIcd,  wl]i]c at 66(J M ]]z,  80 loops for a I)M ra]lgc  of ()- 550 pc. C. JI]-”3, aJ)d at 152(J M]]7,,

70 l)h4 loops  rallgil)g  frol]l  0--2200 pc c]]]” 3, SIIIallcJ l)h4 raIIgcs were used  at the lower radio

frcqucvlcic!s  lx:causc  tllc  cffcct,s of iljtcrstcllar  scattcri]lg  at IIigll  1 IM Illakc  tllc dctcct,iojl  of

p u l s a r s  ]I]CMW clifric.ult.  All proccssi~lg  was do])c oli tllc  ~ol)vcx  220 c.olllputer  at tllc  A’1’N1’,

‘1’llc s i z e  of i,l}c tral]sfolv]l  was CIJOSCJI  to bc C1 O S C  t o  tl]c total  I]uml)cr  of salllplcs  il~ aJI

observation, wit II zero  padding for tra]lsforlll  sizes cxccc(lillg  tltc  datla lc!~]gtll.  lktcll spcctrul]}

was scarcl]cd  for pulsar-like siglials,  zu]d su]sitivity  to slIort  duty cycle sigllals  was illlprovcd

l)y illcollcrelltly sul)ll]lillg  2, 4, 8, and 16 IIarl]lcn)ic.s  of tllc fulldall]cl)tal,  l’criodicitics  IIavillg

sigl]a]-to-lloisc  ratjos  gr(!ater  t]lajl cig])t a,J]d Ilot obse rved  ill II)OrC!  tllaIL OIIC direct ion ( i .e .

not ol)vious]y  tcrrcstria] ilitcrfcrcllc(! )  were  sub jec t  to furt],cr analysis.  ‘1’ypically,  at least

tllrcc cwldidatcs  pcr ol}servatioll  Illadc  this  cut. “J’IIc data  were tllcl] folded at a variety of

periods wld  I)M’s IlcaJ tlIc optilna]  values dctcrll]illcxl  by t,l]c l~ouricr trwlsforlll  software, aIid

tllc pc!riod  aJId I)M  cwrrcspollding  to t I)c llighcst  si~;l]zd-  to IIoisc  pulse profile  WCJC  recorded,

‘1’llc profiles, as WC]] as tllc!ir  tclllporal  aIId frcquwlcy  bcllavior,  were t}lc]l i]ispcctc!d visually,

wit]] top cal]didatc!s  ~lotc:d  f o r  subscquwlt,  attc]]]ptcd  col]fir~llatiol]. ‘J’ypically fewer tl]zu)

o]ic ill 25 of tllc  calldidatlcs  lIad  suflic.icnt signal-to  I]oisc  mtio and  pulsar-like qualities for a

rcohscrvatioll  of the! target.

A list of our target  rcvlllla]lts is prcsc]ltcd  ill ‘1’ab]c 1, ‘1 ‘algcts  well! gc!nc!lall  y Cllosc!ll

01) tlIc  l)tisis  of their  soutl]crll  locat,ioll  aJId ilia.cccssil)ility  frol]) liortllc]l)  s i t e s ,  altl]oug}]  dur-

il]g g;aps  ill tl]c  sc.]lcdulc! Inorc  IIortllcrl)  sources www o b s e r v e d . 111 additiol~,  wc scarcl]cd

oJIly rclllllwlts  for wllic.11 ])0 assoc.iatiol] wit]) a young  pulsaJ  at t)llc tilnc. o f  obscrvatiol~

was proposed, zu]d telldcxl  to prefer reI]II)aIIts with IIigller surfwc l)riglltllcss  (as I]la,II y pro-

posed  a s s o c i a t i o n s  illvolvc  bright  rclllllal)ts)  but illclLdcd  IC)w-flllx-(lc:llsity  re.]jl]lalits dur-

ing;  ga])s ill tl]c  sc.llcdule, 1]1 tll]c! ‘ J ’ a b l e : ,  tl]c attril)utcs  of ca.c.11  relllllwlt  arc ill gcIIcYal  as

]istx!(]  ill t]Ic GrwII  (1 988)  S N R  cataloc;,  as r e v i s e d  i]] (]IC o~lli)lc  W W W  vcrsioll  ai 111{.1,

llttp://www .phy. cam. ac. uk/www/research/ra/SNRs/  snrs. data. htnll.  ‘1’]lcrclll[lal~ttyl~cs

arc al)]) rcviatcd  as S for asllell rclllllaJit,  1’ for a ])lcrioll, C for col Ilposit,es,  a,lld c? forobjcc,t,s

diflic.ult to classify. N o t e  tile  rcvisiol]  of tl)c typcof  GII.2- 0.3 frolll sllc!ll,  as listed ill tllc
catalog, to c.oll]positc,  a ftc:ltllc!w  oll<of\lasislltr  cl a l ,  (199[)).  ‘I’llclc:lllJ]arltsiz  csg;ivel]arc:

dialllctcrs,  with  II!ajor  and  IIlillor axes o f  IIo]l-circular  rcvllllaJlts givc!l)  wl]cre  apl)ropriatc,

‘1’lle fluxes  arc at 1 (;llz,  al)d tllc  cwoldillatcs  areof tllc  approxi]llatc  rcII)lIallt  cclltcus. ‘1’l]c

mt!iJl)atc!(l  (lists.J1c(!s to Cacll taJ’gel,, listed  ill COlul]l]] 6 o f  tfllc  ‘1’al)lc, wwrc ol)tai~lcd fro]]) tl]c!

lI[lll]cro[Is  well-orgall izcd rcfcrcllces  ill lll}c  (.irccl) catalop,; rcl]]~lallll  distwlces  are l)otorious]y

(Iiilicllll  to ]]lcasurc,  w]d we IJavc ]]latlc evc’ry a.ttel)ll~t  to aflop(  tllc  1]]0s1 rcccJlt  or, what we

Collsi(lcr  t])c ]110s1 rclialjlc,  cstlilllatc  availaljlc  ill tllc  litcratur(~. 11] cases  wlIcrc  ])0 cstil]lalc

tviis  a.vailal)l(’,  or wlicrc  o]]ly u]J])c1 lilllils  or cxllrc]]t(~ly  ullr(~lial)lc  esllil]]atcw ltavc l){:cJi ]}tIIJ-
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]is]icd,  WC ]Iavc a(][)])tc(]  a (]iSt/all  C(! ]MSCX] 0 1 1  t]IC ]li~]lly llIIU!l’t2iill  >; -  ~~ I’C!]?JtiOII  (Clark &,

Glswcll 1 97(;) as a last rcsol”t. A l t h o u g h  t]]c diSt~ll  CC C!stilllatCS  arc to bc ]“c&wdcd aS a]J-

]) I”oxiIllatc, ill a(loptillg  (listaIlccs  fI’0111  a wide  Var ie ty  of Soul’ces  wlcl cst’illlatioIl tec.lllliquc!s,

WC! IJopcd to JIlillillliz(!  systcIIlatic.  C1’1’ol’s  iIl t}lc Sul)scqucllt  analysis (See $5 IX!low).

Obscrvatiolls  w e r e  IIIadC at th ree  diflcrcllt  radio frcqucn]cics  dcqmldillg  on scllcdulin?;

c.ollstraillts,  with sol]ic! targets obscrvcx]  all several frcq ucnlcics, SOIIIC olwmvd at a si]lgle

frc!qucllcy Il]ultip]c  tiIIlc%,  zulcl Solllc Obscl’vc(l  only  OJ)CX!. IIowc!vcr  iII spitx of scllc!(luliIlg  c.olI-

strail]tls,  wc c!l)surcd  tl)at tl]c clltircty  of tl]c rclnllallt  was covcrcd  by at lc!ast  O]](: obscrvatioll,

citllcr by choosing  tllc  lowest obscrvili,g  frequc]]c.y to IIlaxilllizc  tllc t,c!lcscopc:  bean]  size or by

doiJlg a IIUJIIbCr  of poilltillgs  at sliglltlly  diflk:rcultj  posit  io~]s. (.kltllnns  2, 3, a]ld 4  ill ‘J’al>lc 2
sull)lllarize  our obscrvatiolis  at cacll observing frcqucnlcy, ‘]’]]c  alCa.S of sky SUl”VC@  WC!](! 5.7

squa.rc  dcgwm at 430 h411z,  4.9 square dcgrccs  ~t 660 h411z, and 0,77 square dcyyccs at 1520

Ml  lx. Ac.coulltillg  for ovcrla.ps,  a. total of 8.5 scluarc  dcgJccs  were surveyed at o])e or II1O]C

of tile tllrcc frcqucu)cics.

‘1’0 cstablisll our survey’s scllsitivity,  wc cstilllatcd  tllc lI)iIliIJlulI] dctcctab]c flux dcllsity

f o r  caclI  soulcc  at cdl ol~scrvillg frcqucllcy  usil)g tllc forlllu]a

f’b. II,;,, 2 L$filr,,)i,,  X fi’ X 41) X  0, (1)

WI ICI’C L$’/AT,,,i[,  : 8 for t]Ic Illi]lil)lulll illtclcsli]]g  ])ulsc sigllal-tolloisc  r a t i o ,  1“ : 1 . 2 1  to
aCCOUl Itl for tllc  loss duc to ollc!-bit  dig;itizatioll, 1) is tllc pulsaJ duty cycle,  takcll  to l~c 5%,

a]]d 0- is tllc rl]]s IIoisc,  cstilllatcd  usillg  tllc  cxprcssioll

(2)

1]] tllc above, 7&s is tl]c s yStCIIl  k!Ill])CJ’a.t,Ul”C ill ]{, ‘l~ky  is t]lC  Sky k!lll])ClatU1’C  at L]l(’  N!lllIlaIltI

coor(lillatcs  ill 1 { ,  cvaluatcxl  usi))g  tlIc 1 1  asla III c1 (11. (1982)  408 Mllz ])]ap, sca]cd to t h e

a.])propriate  observing  frequwlcy  assull]iIlg  a - 2.8 slxct,ral  i]]dcx,  G’ = 0,00062fi  K  IIIJy  - ] i s

tllc l’al’kcs  tc!lcscopc!  gain, ~] is t]l(l ObsC!]’vill~  1)~.ll(]wid(]l,  ?’ is iI]lC! illk!~!’~(i~ll  tiI1lC, and ,$SNI{

i s  t,l]c  JUIIIIa IIt f]ux dcllsity  ill IIIJy. SSN1t  was  cvduatcd usil]g tlIc fluxes  l i s t e d  in C.OIUIIIII

5 of ‘1’al)lc  1, all(l assuljlillg  a spectral  illdcx  of -0.5 for sllcll sources,  O for plcriol,s,  W,C1

- 0 . 2 5  for colllpositc  or ul)classificd  rCIIIIIaJIllS. IJOI JXIIIIIIWIIFS  largu  tlIalI  Illic’ lmiIII, tl]is i s

all  O\~c]’C:Slli  J]lai7C,  wf]licl] I’Cs Lllt)s  ill ii collscrvatjivc  ,5’,,,;,,. ‘1 ‘llC  10\VCSt  \’dl LICS  O f  IS,,,ir,  fOl CdCl]

ol)sclvillp; frcqucl]cy  arc Ial)ulatcxl  ill colul])l]s 5 , 6, a]]d 7 ill ‘1’al)lc  2. ‘1’lic (illal  colu]IIIk  ill

tll)c ‘1’ah]c S1)OWS  ~l)c ]owcst  of t}Ic tllrcc WIICII cxtJa]wlatcd  to 400 L411z, assulllillg  a t y p i c a l

pulsar  spcct,Iid jl)(lcx Of  -  2, UIIICSS t,lIc  lowcsi was froI)l  al) ol)scrvatioIl  tlidt  d i d  lIot c o v e r

tllc rCI~IIIa JItl i]} its c]~tircty  (2 cases), or for wl~ic.11  scatlt)vril]p,  alI(l/or  d i s p e r s i o n  was likely

10 r{’(lucc  Ifllc scllsiilivity  si~;llifical]lfly  (4 cases) . II] {11(’ {01’IIICI’  Ctls(’,  1$’,,, i,, \\’dS  C.I1OSCII fl’0111



aJI ol)scrvatio  II al a frcqumlc.y for wlIicl  I tlIc tlclcsc.o]w  bCaJII  w a s  sufficiwltly  l a r g e .  III tl]c

l~tt~!l’  C~~C, l~(! C}lOS(!  IS,,,i,, frol]l that  of a IIiglm  oLscnwiIIg  frcqucIIcy  f o r  w}licll  tlllc  dlccts o f

dispcrsicm  aIId  scattc!riIIg  arc expectd  to h lIliIlirlld,  if possib]c!.  S o u r c e s  for wllicli this was

IIOt possil~]c arc il]dica.ted  by asterisks ill tllc! ‘1’able. IIispcrsioll  aJId scatkrillg  arc discussed

ill II ICJrC dctai]  ill $ 5.5 M o w .

~~C CNltiOll  t]lat t]l(? Va]UCS  fOJ” ,5‘Il)ili  ~oJ’I”~sl~OJlt~  to tll[? JloIIliJlal  t~l~s~ol~~  ~)~aIll ~~Jlt~r;  tll~

scllsit,ivity  is NX]uccd  for SOUICCS away  frolll t,llc cc]ltcr.  II OWCVC].,  ill all CaSCS  wc lI~VC CJISUMXI

t h a t !  tllc! cllt!i  J’c l’C.lIIJIZUlt  w a s  witlli]i  tllc llalf-powcl’ bCaJll, IICJICC  t h e  IIlinill]u]l) dctddlc~

f l u x e s  for Sourcm  011 l’CJJIJlaIlt  pcriI1letcrs  arc iIlcJ”mscxl  iI) all cases  l)y ICss tllall  a factor of

two, alId,  ill Fact, tl]cre is still sigllific.allt  sensitivity to pulsars well outside l]lost rc!lll]lal)t

boulldaJ’ics. ‘1’I)c scllsit,ivity  ]IIay also lx: rcduc.cd  because of a JIUJIIlmI  of dlcds  wllicll  broaclml

t]Ic iJltrilisic  p u l s e  widtl]  1$’  aJId  com:sponclillg]y  iIjcrcasc  tlIc duty cyc.lc,  p a r t i c u l a r l y  f o r

snort periods 1’. ‘1’lIc broadc~lillg  arises floI1l t]lc  fillitC saJIiI)]c  illtC.lVd Ti, diSpCTSiOll across

tllc finite frcque]]c.y  cl]aJ)lIcl  width b, a]ld ]llultipat]l  interstellar scattcrillg,  characterized by

SCa,t,  tCri IIg tilllc ~~. Althoug}] llot  all tllc rclcvallt  ])UISC hroadculing  parwllctcrs  arc kIIowIt,

wc p r o v i d e  tllc  a p p r o p r i a t e  cxprcssicm  for tlIc obscrvc!(l  duty cycle  1)0 for usc iI] cwduati~g

tllc JlliJliJlluIll  smlsitlivity  (I;c]. ) ) for specific parm]lctcm:

( 3 )

W] IC!J’C  t]lc obscrvd pu]sc Widt]l  ]~/0  i s  givml  l)y

(

1/2
FlrO  = 14~2  -I 7: -I 7; -i (~:4)c I)M2 b2) , ( 4 )

3. }Lc%ults

We ]iavc discovered two l]cw pulsdrs  ill tjllis  survey, 1’S1/.11104 --6103 and  1’S1{J1627- 484[i,

] JI additicn),  [!ig]lt,  prcvious]y  kllowll  pulsaJ’s  w e r e  rcx]iscovcrcd  aJid arc ]ishx] ill ‘1’al)lc  3 .  l]]

gcllcrtil,  t}Ic discovery sigllal-to-l)oisc  ratios  aJw collsistml{ wit])  our cstil)latlcs  of this scarclI’s

scllsitlivitjy)  g;ivcll  tl)c  pulsar’s flux dcvlsitly  aIId its ofl”sct fro]]) t}lc I)w3111 cclltler,  a.ccou]ltfillg;  for

scil)t,illatioll,  WI(1 ullc.cri,  air)t, im ill t,llc pulsar  spectral  iIldcxcs  aIId rCIIIIIa  IIt fluxes.  All lill~w])

p u l s a r s  dct,cctcd  ill t,l)is scaIclI ]Iavc cit]lcr  l)CCII  coIlsid[:rcd  for SIN]\ a s s o c i a t i o n s  b e f o r e  (SW

footl}otcs  10 ‘1 ‘al)lc 3 ) ,  o r  lIa.vc  cllalactcristic  a~;cs g,rcatcr  tlIalI 5( K),(KKl  yr, sugg;cst,illg  t h a t

tlIc-y  arc IIot assoc. i~tcxl  wit]) t])c pJCSUJIIably  IIIUC]I  youJI[~,cr t a r g e t  rCIIIIIaIIl  (]  Iowcvcr sw

~ :),7.2 1)(’k)\v).
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4. ‘1’imjng  Observations  of l’Sll . 11104-  6103  and 1’S}{ J1627-  4 8 4 5

‘J’illlillg  o b s e r v a t i o n s  were  HIWIC using  tllc  saIIlc olIscrvillg  systcxll  dcscribcd  il] ~ 2. Of-

fliIic, t,lJe  data were! folded  at a vwicty  of pe r iods  aIId IIMs amuIId  tlIe ]\o]I]i]]al  va]ucs aIId

tlIc rcsLlltaIIt profiles witlI tlIc lIiglIcst  sig]lid-  to- JIoisc ratio  saved. ‘1 ‘hey Wclc! t]lc!ll  CXXlvolvcd

with IIigll sig;l]al-to-Jloisc ratio tcIIIplatcvs  (see 1+’igs. 1 aIId 2). Arrival tillics were recorded,

aI)d tllc stw)dard ‘J’l’;Ml)O  p u l s a r  ti]]]i]]g  software (rl’aylor  & Wcisbmg  1989) was used for

tllc  subsc!clua)t  analysis,  as w a s  tlic  J]’], I)lUX)O plaIIcta.Iy  q~llmllcris.

l>S1{. J ]  104-  6103 was dctcctcd ill 1520 h411z data obtainccl  for tllc  Galactic.  superl]ova

rc!llll]al]lj  G290,8-  0.1. l“ollowillg its discovery, a total of 37 tiltli]lg  ckscrvat,io]ls  were  ol)taiIId

bctwcu] 1992 July a]]d 1994 July, witli 31 obscnmtio~ls  at 1520 MIIz aIId SCVCI1  at 430 MIIz.

‘1’y])ical  lcIgtlls  of ol)scnmtio]ls f o r  tlIis pulsar  WCK 30 ]]]i]]s, wllicll  yielded average profile

sigllal-to-lloisc  ratios  of w20 and pulse tilllc-of-  arrival ullccrtailil,  ics t yp ica l ly  of N0,5  11]s.

‘l’lie  til]lillg  data arc wel l - f i{l by a sillJplc tillliIlg  Illodcl  for aJ] isolated pulsar ,  wit]] til]li]lg

rcsiduids  dolllillatcxl  by IIICaSIII”L:lII  CIIt ul]ccrtail]tics a.]ld 1]0 cvidcvlcc for ally ralldol]l  rotatiol)al

i rrcgu]  arit ics oftcvl  rc!fcrrc!d to as ‘1 i I I Ii I Ig I loisc.  )’ AstmIIlctric.,  spill a]ld radio  pala]lletcrs

for 1’S1/.  J] 104- 6103 arc! p r o v i d e d  ill ‘J’al)lc 4, ill wl)icll  ]]u]]]l~crs  ill b r a c k e t s  reprcscl]t  lo

ullc.crtailltics.  l~igurc 1 SIIOWS average pu]sc  profilc!s  at 430 zuld 1520 MI] z.

1’S1/ J1(127-  4 8 4 5  was dctcc.tcd  ai 660 h411z wllilc  ol>scrvil]g;  tl]c  rcJ])]laIIt  G33[J.2+ 0 . 1 .

A ftcw its discovcwy,  27 till]illg  obscrvat  iol]s  were llladc fro]ll 1992 August  tlIrougl~  1994 Jul  y

at 1520 MIJz. ‘J’ypical  ijltcgratioll  t,illlc!s  were , )3( lllill,  a]ld tl)c siglial-tO1ioisc  ratios o f

average profi les were typically N8, wl)ic.1]  resulted ill tilllillg  ullccrtai]]tic!s  of W4 JIIS. ‘J’l]c

Lil]]illg  data for l)Slt ,11627-  4845  arc also well-f i t  I)y a silllplc  ti]Ilit\g  ll~odcl  for aII isolakd
])ulsm, altlloug]l  i t s  ti]lli]lg  rcsidua]s  NC Ilot co]]] plc:tcly co]lsiste]]t  wit]]  tile  lllcasurclIlcl]t

u]lccrtailltics,  suggcsti]lg  t}lc prcscIIcc  of  a sIIlall  a]]]oul]t  of ti]]li]lg  ]Ioisc.  Astrol]lctric.,  spill

aIId radio  parwIIctcrs for 1’S1{ J  1 6 2 7 -  484fi fire p r o v i d e d  i)l ‘J’al)lc 4. 1<’ig;uw 2 SIIOWS tllc

a.vmagc  pu]sc  profiles at Jfi20 Mllz aJId (;60 M 11x. ‘J’llc  660 M]lx profi]c  SIIOWII  is its discovery

obscrvatioll; because of tllc  obvious sc.ai,tlcl-broa(lellillg  wllic.11 gives rise to large errors ill

a r r i v a l  till)cs,  this pulsar  was IJO1, sulmx]uc!]itly  olxxr\wd at this frcqucvlcy.

b. l)iscussion

III SIIIIIIJIN-y,  wc lIavc scardIcd  4 0  ICIIIIIaIIt  S, tiII(l  (lckukd  ])ulsars  teII til)lcs,  sevcJI o f

wllicll  were wi{flli]i tlIc IIalf-power l) Ca.lll) two of wllicll  were (Iiscoverics  of prc~viously UIII; IIO}VII

s o u r c e s ,  111 tl)is scctio]l  wc (Iisc.uss  wlIcil]cI  citllcr of ll]c two  ]Icwr j~ulsars  is associated wiil]

its iargt’i SIN 1{.. l’irst,  we estil)]atc illv llul)ll)rr  of llCJY associations wc expected  to Ii]ld ill this
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s u r v e y ,  co]]sidc]i]lg  Ica,soIIs w]Iy pulsa,tio]ls  ]I]igllt, IIot l]avc buul  clctcctcd  frolll Cvcry t,argct.

Wc SIIOW llIC nu]]ll)cu  is w2, altlIouglI  t,llis ]I]ay be w] o\~crcstill]atc.  N e x t ,  wc cstilIlatc  tl]c

l)u]]lbcr  of cxpectecl  dctmtions,  witl)ill tllc I lalf-power LXYLIII , of field pulsars ullassociated
wit]) Large.ts, al]d sl]ow it is w5. 011 statistical groui]ds, tllcrc is tllcm:fore ]]0 lICYX1 for aIIy

dctccllcd  pulsar  to bc associated wit])  its targ;ct. l)ctailcd  IIlodclillg  of ]]]ally  of tllc  issues

disc. ussc!d  Mow has bee)] do](c l)y Gacllslcr  lb Jollllsto)l  (1996), .yicldillg silllilar  col]c]usions,

1(’iIlally,  wc consider  tlIc details  of tllc possible associations i]lvolvi]]gtllc  two IICW pulsars,

and dc!l)lo]lstratc  that 1’S1/. J] 104- 6103 is ulllilwly  to Ix associated with its target, wllilc  tl)c

assoc.iatiolJ Lctwecl]  l)S1{,  J 1627—4845 a]ld G335.2+0.1,  tllougll  lllost  l i k e l y  duc to c.llancc

supcrpositio]l,  is tentatively plausib]c! ulldcr tl]c  assuljlptiou  tl)at pulsars call be borJI wit]]

loIIg spill pcriocls.

5 .1 .  The remnan t  i s  not  a result of a ])c~ltro]]-star-crcati  ])g s u p e r n o v a

Observatiollal  cvidc)lcc  sl]ows  that  tllc Illa,jority,  N85%  of supcmlovac  arc of ‘1’ypc lbc.

and ‘1’y])c 11 (ltvaIls, VMI de]] IIc]gl] &, Mcc]urc ]989;  Mullcr c1 al. 1992), wllicl)  arc

co]]IIIloIIly  tllougl]t  t o  IIavc!  cvo]vcd  froll] l~]assivc  ]Jrogcnitors,  aIId IIC!]lC.C arc likc]y to l]avc

folI1lcd  COI1l])aCt  objects. ‘J’]lis  is co)lsistc:~lt  with  tllc  rougl) agrccl]]cllt  l)ctwccn] tile r a t e  o f

supcr]lovac  (wld  birtl)  rate of rclI]I]aI]ts)  with tllc  cstilllatcd  llcutm] star l~irtll rate (Ilc:lfal]d
&, 1 lcckcr  1 984; WcilL!r  &, SraIIIck  1 988). 1( is true, I) OWCVCI, tliatl tlIc  lIcutroJI star l)irtll  rate

i s  dc!lxdcd (Nara.ya]] k, Ostrikcr ]990; l,orilI1cr ci al. I  993),  aI]d tllc fractio]l  of ‘J’ype

1 bc w]d 11 supcr])ovdc  that  produce I]cwtroll stars, as opposed  to l)lac.k  IIoks  (e.g.  lk:thc  k,

1 ]rowII 1 995) is as yet controversial  (altl)oug])  tllcrc is rcaso]I to believe l~lack-llo]c-  crcatillg
SLlpCrIIOVae  ]c!avc! l)cl]illd IIo tradil,iollal  rclllllallts). Ncvcrtllc!lcss,  requiring  only  a  sl]lall

fractim]  of supcmovac  to produm  ]lcutroIhstar  rcn]na]lts  would k diflicult  k rcco]lcilc  with

tlIc I]]ajority  of t,lIc cwidm]cc. l“urtllcrl]]orc,  tllcrc exist lIuIIlcIwus  poi]lt  sources discovcrcxl

ill otllc~r  rcgiolls  of tllc  c:lectlol]lagllctic.  spectrul]]  (e.g. IIcckcr,  lIclF~I]d  & Szyll]kowiak  1982;

1 ‘ctrc:, 1 lcckcr  &, Winklcr  1995)  wllicl]  lIavc bccII proposed as candidates for ]]cutroI] stars i]!

SN lb, as well as plerioll  syllcllrotro]l  ]]cbulac  that quite plausibly coIItaiII pulsars ( S e w a r d

k. \Vmlg 1 988),  regardless of wlIctlIm  radio  pulsdtiol]s  arc cvcu dctcckd.

5.2. ‘J’hc rcn)nant,  c o n t a i n s  a neutron star emitt,ing  little or no rad io  emission

‘l’o a(ldrcss  W] ICI,lIC] our  IWLI1(,S  C2MI  I)c cxplaillcd l)y \Tcry weak ( o r  c(lecti\cly 1]0) radio

cl))issioll,  \\!c c.ollsi(lcr  Oul survcy)s  scl]sitivity  ill lljorc  tlct, ail. [Isillg  tllc  l$,lli,,  values  ill ‘1’al)lc  2

(O:;C1lILIJ’  ~~il]l  llI(J  rCIIIIIttIIl  (~jsl,allu(:  cst,jl))atcs  d  I)rovjdd  ill ‘1’al)lc’  1 ,  \vc ]Iavc Colllpllttxl
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u])pcr  lill)its  to tl]c  400 h411z lul]]il]ositics  of ally ]Julsars assouiatcx] wit])  cac~] of tlIc t a r g e t s

M ,f’111irl(12.  AltlIoug;l  I tllcsc  u])])cr lilllits  dc])c]i[l  stro]lgly  011 tlIC distallcc cstilllatcs  wllicll

l]avc large uliccrttiil)tics , wc assu)]le  that tl]crc  arc ]10 IIlajor  s.yst, what, ic b i a s e s ,  bcca,usc

tllc  dist,allcc!  cstill)al,cs  arc fro]]) a v a r i e t y  of (Iif[crcllt  ]l)ca.surcl])cl)t tc!cl)lliqucs.  l,ulIlillosit\~

u p p e r  li]Jlits obtaillcd  i]] tliis  way raIIgcd  froll)  5 I]]Jy I<])cZ to 500 IIIJy kpc~ WICI l]avc

IIlcall  (I,,,,,, )cl )  - 1 0 0  Ill<Jy kpc?. ‘1’llus, tl]is sLI]vc~TJ  c])]cscI]ts llcarly  ali o rde r  oflllagllitu(lc

sellsit, ivity ill)l}rovclllcllt,  over i,]]c  h4aIIc.lImtcI’,  1) ’A I]]ic.o k, ‘lholIy  (1985) survey.

IJigurc  3 SIIOWS IIistograllls  of lullli]lositicsof  all p u l s a r s  ill tl]c ‘1’aylcw, Ma]]cl)cster  &

ljyl]c:  (1[)93) catalogf orwllicl]l  Lllllillositicsa  lcavailablc(s  tli]lcfl rcgicu]), as well astllenleall

lul]li]losity  upper li]]lit  (/.,,,),,cl) fortl,is  slll\cJ(vc:rtic. alliI~c),  So*]le[io%o  fkI]owIl]J~,lsars

l]avcllll)lillositics  glcatcrtlla)i  (1, ,, I,[,C,). IIowevcr, tl,c I{ I,OWII  *JUISNS rcprcsmit only  a fractio],

oftl]c(:alactic  j~lllsa]]~o  ]~lllatio]l,  Mld arc\  ~crj~lil{clyt  lol~co\~crrc:])  rcsclltati\~co ftllcbriglltcst

II ICIII1)CIX. Wc usc ilIc  w o r k  of l,orill]cr  c1 al. (1993) to corrcc.t  for tliis prol~lcl]].  Wit]l  their

]I]OCICI  (SCC! tllcir 1<’igule  7),  >89(Y0  of all pulsars  lIavc lull]illositics  1JC1OW  1 0 0  ]IIJy kpc2,  tlIc

]owwr ]illlit  a rcsu]t  of t]Ic poor  s ta t is t ics  011  pulsmx  lIaviIIg  luIlliIlositics  ICSS thzm 10 IIIJy kpcz,

,Sil]ce very  ]itt]c s tat is t ical  illforllla.tioll  is avai]ahlc  o]] ]JUISUS ]Iavi]lg ), < 10 IIIJy kpc,2, wc

llcsital)tly a.ssu]l]c wc were sensitive  to II(fi of all pulsars ill this survey, altl)ougll  a large

]Jopulatiwl  of very low-lulI)illosity  pulsars would require a sigllificalit  ]Ilodificatio)l  of t}lis

llUlllbC!J”. l]ldccd  (;acllsle] &, JO } II IS1 OII (1996) ]Iavc (10]Ic c a r e f u l  silllulatiolls  of tllc  til]}c

cvo]utio]]  oflwt]l pulsars a.IId SN1l.s, as WCII as of tllcsclcc.t,  ion cfl’ccts  illvolvcxl  ill tllcdctcctioll

o f  cacll class  of ol~jcct,  wtcl  nave SI1OW]I tha t ,  I)ccausc  of lull)il)osity  alo]lc,  ]llost s1]cI1  SNlb

wi l l  lIot l]avc a dctcc.tlal)]c pulsar  assoc.iatcd  wit,]] tll IC]Jl,

Wellot,ctlla{l  tllc  IJorill]cr  C{ al, {1993) lul,,i*,osity  law sugp,vsts  you*,gcr pulsars  l,avc

IIigllcr lul]linositics  tllall  tl]c  g;w)cral  population) alll]oug]l  ICSS so lflIaII previous sludics  llavc
suggc!stcd  (c. g. l’~ll)llleril)g  &~, Ullcvalicr  1989). l]) l“igurc  3, wc ]]avc also  sllowl] tllc lulllillosi-

tics  oftllc21  l<l)owl) ]JLllsalsll  al~iI)gcll  alac.l,c:risticagcslc  sstl)a1l  100,000” yr(irossc:dr  cgiol]).

‘1’llcil[listril~~ltio]l  isllot olj~~io~lsl~~ ~lIllikc:  tllatof  tllcgcllclal  pol)ulat,ioll.  ~~ct,l)c]efolcc,]loosr

)lotl  to assulj]c  you]lg  pulsars llavc  IIigllcr lull)  illositics,  ill spite of collvclltioJlal  w~isdolll.  l“ur -

tl)crl)lorc,  it l)as bcc]l spcculzdd  that SO]IIC  pulsars IIligllt not  tur]l  011 u)ltil sigllific.alltly  after

llllcill  )ilt411s,  tlLlc,f(  )lcxalll]Jlc,tjoi  Ilitial ]lla~;llcticficld  growth} (Iia(ll]alirisllllall  &. Srillivasall

1980). IIowcver  ill llical~scl]cc of dctailcxl Iilo(lc]s  or collol)c)lat,il~col)  scli~at,ioll  cvi(lcllc,e,wc:

(10 IIOt c.ollsidcr this possibility IIcrc.
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5.3. ‘1’he remnant  c o n t a i n s  a radio pIIlsar which  is not  beaming  toward  u s

‘1’l]c d i s c o v e r y  o f  tl)c lotatioll-]]owcrc~{l  IIigll-cvlcrgy pulsar  Gcljlinga  (llalpcrlI  & IIolt

1992) ulldcrli]ld  tllc fwt t h a t  lld all pulsam lIavc radio hmIJIS dirfxtd  toward u s .  ‘1’IJc

Lcalllillg  fra.ctioll of pulsars is not easy to dctc.rillillc, but  at,tmnpts  IIavc Lccu ~])adc using

two  IIlctllods,  ‘1’IIC first is by illterplctillg  total illtcllsity a]id pola~ixatio]i  of p u l s e  profiles
i]] krJIIS  of a gco]l]ctric  IIIodcl for tl]c cIIlissioIi  LCaIII  (e.g.  l{aclllaklisl~]la~l  &, Gokc 1 9 6 9 ) ,

aJId IIoting  SOIIIC  dqjcIIdcIIcc  of the bc!a]]lwidt]]  m] rota~iou  p e r i o d . ‘1’lIC  mad foltll of the

dcpc]]dcnlc.c  is disputed (Naraya])  &, Vivckallalld  1983; l,yllc  k, Ma)]c]]cstc!r  1988; I liggs 1990)

]towcver  it is gcncral]y agreed  tllal,  tltc Lczuning  fract,ioll for youJIg; pulsms  is Lctwcal 0 .3

and  1 .(). ‘1’IIc  sccol)d lnct]lod  for clctcrll]irlil)g  Ll]e lxmni]lg  fraction, olIly applicaLlc (O young

p u l s a r s ,  i s  ill fact Ly considcrillg  tl]c  kllowll pulsaI/SNll,  associatio~ls,  aJ]cl lloti]]g that  t,l]c

vas t  Illajority  of tllc  youl]gcst  known  pulsars  arc ill fwt found  ill SN1l.s (NaJayaI)  & Sc.llaudt

198 S),  il]lplyillg  a l)igl] bcwlli])g  fractioJl,  CIOSC to 1,0. h’rail & Mdrctt (1993), IIOWCW,
a.ftw deep VI,A  illmgillg  of SCVCII  plcrioll  or colllpositc  rcll]Ilallts, assull]cd  to col]tai]l  active

pulsars ,  c.ol)cluded tlic> Lcalllillg  fractioll  was c.loser to 0.6 after filldi])g 1)0 I)CW pulsars,

OIIC a.lkm)ativc to rclyiIlg  oII lul]]ir]ositly  or l)cal)lil)g  argLIIIlclIts  to exp]aill  tlIc p a u c i t y

of lIcw associations is to note tlIat l,yIIc &, IJoril]]cr (1994) lIa.vc SIIOWII t,lIe ll)ea]l  pu]sar Lirtl)
velocity, a result  of aI] asyIlllllctric supc!rllova explosiol]  givil]g tl]c  pulsar a velocity ‘(kick,” is

collsidcraLly  ltigllcr  tliall  prcvious]y  tl}ougllt,,  llcar  4[)0 kJn s- ]. IIldcccl  tltcre exists a II UIHLU

of proposed a s soc ia t ions  LctwccII pulsars aJJd SN1l{s, ill wllic.1] tl)c pulsar  is found  ]lear or

well outside tllc ml]llal~t Loundarics (Manchcstcr ct cl. 1 991; lPrail  & l{ulkarlli  1 991;

Frail,  Kulkanli  &, Vasisllt  1993; Caravco 1 993), although  tllcy l]]ay also rcprcscllt  acc.idclital

supcrpositio]ls  il) rcgio]ls w]]crc pulsars  mld SN1{.S  arc ]lu)llcrous  (c. g, Kaspi  ci al. 1993;

Jollllstoll  cf (/1. 19951)), No i]ldcpclldcllt  c.ollfirlllatioll,  SUCI] as lIlc:astlrel~)c:I]ts  of tillli~lF;  o]

Vljlll  proper Jllotiolls , of tllc  ill]plicd  large vcloc.itics  i]) a,lIy  of tllc  proposcxl assoc.iatiolls  has

yet l)CCIJ  IIla(lc!.
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GacIIslcr  & Jol)llsto]l  (19951  ),c), ill coll]l)illatioll  with cxistillg II1OCIC1S  for pulsar  and  SN1{
cvoluticn] a,IId dctcc,tio]]  sc]cctioll  effcc.ts,  II a,vc carried out, a dctlailc!d  silj)ulation  of a Galactic

populatioll  of SNR.S aI]d pulsars , colllparillg  Lllcir  r e su l t s  wit}] tllc kllowil associaticxls,  and

cstil]]atjillg  tlIc ]luIIllx3’ of p u l s a r s  cxpcctcd  to lN found  illsidc rcllllla]lts.  ‘1’llcy  find tll)at  tllc

cxpcctcxl  Ilullilwr  of tluc  a.ssociatiolls  for wllicll [j > 1 is only  N5Y0 for a rc:lllllallt populat ion)

IIavillg ages cvcllly  clistributcxl  below 60 kyI, rising  o))ly to *30% for a sill]ilar  populatiml

wit]] l]laxilllu[ll  age 200 kyr. ‘J’lw ]nea]~ agc 0{ tllc  YcI]]]JaLIts  ill our  survey i s  wc!ll ul]dcr

GO kyr;  tlius  our roug]l csti]l)atc  that aIJy ~]cutlrwl  star a s soc ia t ed  wit]) a tmgct rcIIIIlaIlt lies

witlli  Il tllc rc.31111aIlt l)ouIIdary  is c.ollsistellt  witl~ tllcir i]ldcpcl]dcllt  resul t .

5.5. Scattering and 1 )ispcrsion

l)ispcrsiwi  a]ld scattc!ring  rcsu]t  ill a rclativc]y  sl]lall reduction  ill our scllsitivity,  prilna.r-

ily lmausc  3/4  of all targets  were observed at 1520 M 11 z, wlIcre  tl]c efTcc.ts arc practically

IIcgligil)le. Uwc )I]ust be takcl]  sillcc  IIOt all 1 5 2 0  Ml]z olmrvdiolls  COVCIKX1 tllc  t a r g e t s  ill

tfllcir  m~tircty  (ill tl~osc cases,  a 10WCT  fl’C’qUCllC~  did), all(] ak-),  ]/4 Of OLII’ tal@S  WC!K!  O]l]y

ol)scrvcd  at, ]owcr frcqucllcics, wllcrc  scdttcril]g  m]d dispcrsioIl  lIIay be iIllportaI1t.  GcIIcrally,

tlIcY IIIOSt distal){  SN1{.S,  likely to IIOUSC  tllc I]]ost, scatted  pu]sars, k!lld to IIavc sIIlallc!L’ allgu-

lal’ diwllctcrs,  and IIcllc.c wcl’c IllOst  lili(!ly  to IIa.vc l~ccll  co\~crc(l  I)y tllc  IIigli frcqucvlc.y  l)calI1.

‘1’0 quallt,ify tllc il]lpact propagatlioll  cflcct,s I)]ay lla\~c  had, wc used tllc  dista]lcc c!sti]l)atlcs  ill

‘1’dblc 1, togctllcr  with t])c ‘1’aylor  k, (brdes  (1 993) ]]lodcl to csti]llatc  lIIC I)M and  scattcrill~;

tjowal”(l  Cac}l  I’CII)IINI(!, Wc cautlioll that  tl]is IIIctlIod,  give]) tllIC:  lqy uI]ccrtaiIltics  ill tl]c

distla]lccs,  as well  as ill tllc  ‘1’aylo]. k’ ~ordt:s (1 993) ]]lodcl,  is ?t])]}loxilllalc:  at, I)cst. l“oI  24

of t}lc 40 tal’gc!l!s> ol)scr\’atjiol)s  at 4 3 0  M117J arc pmlictcxl  ill i,llis  way to IIavc rCSLIlllCd  ill l)h4
slllcarillg  of ~ 4 lt]s, a,II(] sc.att,crillg  of 7$ s ]3 I]IS, 1“01 six of tfllc Lul]aillillg  16, ol)scrvat,iolls

al, 660 M]lz arc prdictcd  to lIavc rcsulkxl  ill si]]]ilar  C[fcclls.  Of IIIC rcll)aiIlillg  km, scvcII  WCJG

ol)sclvul  all(l  Covcrd coIllplctcly at 1520 h41 I 74, ivllc’rc  tlllc ])rcdictc(l  c([cc.ts of scaltclil]g;  aIId

(Iis])(:rsiol)  arc sJIIall. ‘I’ll U~, 01113’111 l’cC Of llIC tal’~;cts  ~1’c Vcl”y lilicly to lla\~e  sllf~cl’c(l  sll’OJlgly
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I)cal Sll~;F;C?StC(~,  0111” Salll])l(! of S~]{S is I)iascd. lla[l  wc i]lclu(lctl soIIIc relllllaIlts  for wllicl~

assoc.iat,imls wit]) you IIg p u l s a r s ]Iavc l)CC1l  ])1’0])0s(!(1, lIIIC predicted IIuIIll)cr  of dctcctio]ls,

w2, wou ld  IIotj  lIave  dia.  IIg,  d sig]lifi  c.wltly, IIowcwer,  givcvl  oul’ t.ypic.al  scare]) parwllctlers,  we

would ]Iavc! dckckxl  sigIlificalltly  lIIOIC pulsa  I.s. 1“01 cxaIIIplc,  wc would lIavc easily dckxkl

tJIc \~ela pulsar  scarcliil]g  tlIc Vc]ti ICIIIIIaIIt. Wcwc)ul(]  IIavc(lcteck!(]  1’s1{,111853+  01, Ilc!al

\V44,  at al~y Oljsclvillg  frcquclIcy  for Ly])ical  searc}l  palalllctC1’s, as Well as 1’s1/. 111757- 24

IIcal’  GU.4- 1.2. ‘1’1111s, }Iad OU1 Sa!mplc of SNl{s lKWII Colll])k!te  altd illcludcd  just two l“cIllllaIlt!s

for wl]icll  assoc.iatiolls  already mist, tlIosc  associated pulsars would have ccnllprisc.d  tlIe two

Cxpc!ctcxl  to k dc!tcct’ccl  . II CIICC,  wc cMIIIot ~lIlaI~ll}igllo~lslj~  a s s e r t  this survey  should  lIavc

discovered evcl)  a sillglc  IICW pulsa  I assoc. iatcd witlll  a rcIIIIIal Jt.

GacIIslcr & Jollllstoll  (19951J )  IIavc a rgued  that IIIaIly apparwlt  associatioIls  ktwc.c]l
old pu l sa r s  w]d SNlt,s arc pure]y geolllctric  ill IIaturc, ‘1’lIcrcfoK!  wc Illust  also  Cstilllatc  t}ic!

llUJllb  C1’ Of ]) UIS~l”S U1laSSOCiatC!d Wit,ll  t?tlgC!t lT1llllMlt S WC S] IOUI(] ]laVC  fOUIl(~,  fl”OIll  t]l C alCaS

of sky surveyed ill tl]is scare.1], a]ld csti I~la.tcs  of tl]c space  dmlsitjics  of tllc gm]cd  pulsar

populatiml.  At 1520 h! 11 z, wc sca.rcltcxl  0,77 sqLlaIc  dcgrccs, c.ollccIltratcd  largc]y iI] tlIc

Galactic  plaIIc, to WI avmage  Iilllitillg  flux (Icllsity of 0 . 1 7  IIIJy. JOIIIIStOJI  d al. (1992)
suIvcycd t,lIc SOU{, IICIII Galactic plaIIc iIl tllc rcgioIl ‘270° ~ I < 2 0 °  a n d  Ibl <  4 °  t o  a

liIllitiI1g flux density of 1 IIIJy, aIId clctcckxl  100 pulsam. [Jsillg  tlic  illlplicd  surF~cc  dmlsity,
and assull]illg  tllc Ilu]J]lJcr of dctlcctal)lc  pu l sa r s  i s  ])ro])ortiollal  to ,S’,~,~\z, wc estilllatc we

WCJC ]ikc]y  Lo ]iavc  dcl,(!ctcd  N] .2 p u l s a r s  at, ] ~)20 Ml]z. SilIlila.r]y,  al, 4 3 0  M]]z, fro])) t]lc

distribution of pulsa,rs  dctcckd  ill tllc!  rcc.w]t  l)arkcs all-sky survey (M aI]clIestcr  cf al. 1996),

t,llcir  lilllitillg  scllsitivit,y,  our search  alca o f  5 . 7  sc]uare dcgrccs j all (1 OU 1’ a\JC1’~g(: )$~,]i,, at

430 Mllz of 1.9 I]IJy, wc cstilllatc  wc w e r e .  Iikc]y  to nave dct,cctcd  ~2 pu]sa]s. ‘1’l)e ]IuIIllJcr

[:x pcc.tcd  to IIavc bc!c~] dctect,c!d  at 660 M 11 x is IIardc] to Cstilllatc  sillc.c  tfllcre  lIa,ve I lot be.cII
systejllat,ic  searc]lcs  at this frcqumlcy,  lIowc!vcr  it i s  likely  to l)c a])])roxil]la.tfc~lj~  tllc  salllc,

givul  t,llat WC! survc!ycxl  a coIIlpaIalJlc  area to aII avcra~c lilllit,i]l~,  ftux dcnlsit,y  of 1.() JIIJy, aIId

t}lat t,llc typical pulsar  spectra] illdc!x is - 2. ‘1’llus, we Cxpcc.t to llavc!  Cl(!tm!c]  N5 p u l s a r s

l)y c.lIalIcc. l“IolI~  ‘1’al)lc  3, wc scc WC: dctcctcd SCVCII  ~)ulsars  witlli]l,  aIId tllrcc brig}lt s o u r c e s

wdl oui,sidc,  tllc  IIalf power  bcxuII. ‘1’lIus, tlllc  proldilitjy  o f  }Iavillg  dctcc,t,cxl  ]](!w pulsa,rs

unassoc ia t ed  wit]) target SINlts is sizal)lc,  al]d st,atfistlically,  lIo pulsw dctcctcd ill this survey

]iecd be assoc.iatcd  witlll  its (Jarg;cll SN 1{,
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5.7. IS either  1’S1{.  .11104 - 6103 or 1’S1{ .1162’7 - -4845  as soc ia t ed  with its Largct

rell-lnant?

5 . 7 . 1 ,  I)S’R JllO,/-  6103 (llld L’2,90- 0.1

Wc do IIOt co)]sidcr  WI assoc.iaticn]  betwcwII 1’S1{ J 1104-6103 a~]d G290.8--0.  I likely for
St’,vclal  I“casolls. l~irst,  tllc ‘1’aylor  & (lwlcs (1 993) pulsar  distallcc  lilodcl  suggests that for

I)M= 78 pc C]]I- 3, this pulsar  l ies  at  a  distallcc  of 2 .3  kpc, wit,]} aIi u]lccrtai])ty  of w25Y0.

IIy C.oI]trast, 111 .aLsorpiicm  ]I)casurw]cIits  by lla[ll]al{rislll]all  c1 al. (1972) i,nply tl,e reln-

lla~lt’s distatlcc  i s  > 3 , 4  kpc,  ald Clark & Gswcll (1976) put  it at I-4 kpc v ia  LIIC ); -- 1)

relat  iwl. lhlrtllcrlllorc:,  the pulsar’s positio)l  lies well outside  tllc relllllallt,  and tllcrc is no

l])orphologica]  CvidL!llc.c  for ally associaticnl. 1)] addition, tllc pulsar’s cl]aractc:ristic agc of
T : 2,3 X ]06 yl is fa,] ]a,qy~ t]INI t]IC cxpcctcd  ]ifcti Illc of a,ll SN1{,, rcvldcring  atl a.ssociatioll

illlplausil)lc  U] IIC!SS  spin-  clow]l ages arc significant  ovcrcstilllatc!s  of true pulsar  a.gcs (howcwcr

scc \ 5 . 7 . 2 ) .  l$illally, wc IIotc that a l)c:w shol’~-period pulsar, 1’S1{. J1IO5–61O7, W~S rc-

cm)tly  disc.overcd  l)ear  tllc  SNR G290.8--O.1 (Kaspil Ma~lcllcstcr  L? 1)’A1~]ic.o 1996)6  a n d  tllc
assoc,iatiol] Lctwccll  t]lc  two is IIIOrC plausible tllall  that  disc.ussd  IIerc.

5 . 7 . 2 .  l)tSli J1627- //$’~t5 ([11(] G’33G.2-I  0.1

1’S1{.  J1627-  4845’s  Lilllil]g  positiol]  l ies  well illsidc  tllc  l)oundaricx  of tllc target S N R

G335.2-1  0.1,  dk:t frOll] tlic  llolnillaJ lcl~lllallt  C.clltcr  by w4’ , illlplyilg  Lcia & 0,4, as sl]owll

ill l“igurc  4. ‘1’llc distallcc  to tllc  pu l sa r ,  frolll tllc  ‘J’aylor & ~ordes (1 993)  distallce  Illodcl,

i s  6.8 kpc, wit]]  uIlcc!rtail)ty  w25%.  ‘J’l]c distallcc to  tl)c rcll)llallt  }Ia.s  km] csti]ilatcd,  usil]g

tl~c adll]itt,cxlly ullc.crt,ain )1 - 1) rclatioll,  to lw w6.5  kpc (~lark k, UMwell  1 9’76). ‘ 1 ’ b u s ,

tllc positio]]  aIId distm]ce  of Lllis IICW pulsar  su[);gcst  MI assoc.iatio~)  i s  p l a u s i b l e .  IIowcvcr,

tlIc pulsaI,  IIaving  characterist ic  agc  7- =.- 2.7 x 106 yr, is IIILlClI older tlla]] tlIc  ]I]axiIIluI])  agc

kyoIId  wl]icll  I]lost S N R S  arc C,OIIIIIIOIIly  assuII)cd  O1)SCIVAIC. ‘1’liis  suggests  ihe appam]t

supcq)ositiwl  of (,]Ic pu]sar  WI t]]c SNlt is II Lcrdy  duc to c]lar]c.c zdigIiIl]cll(,.

Ali,crllativcly,  wc IIotc tl)at 7-, estilllatcd  as T = l’/2P, is o]lly aII upper lill)it  to tile trLlc

pulsar  age!. II] galcral,  tllc  trac agc is .givml by

7(,.,,,. ~ - .  [l. (!)7L-]],
(n -]’1 )}’

(6)

“1’lIc iitlli]lg lmsitio]!  for l’Sli  . 11105-  0107, as Iiicasurcd I)y Kas])i  t{ 01. ( 1 9 9 6 ) ,  Iics well mtsidc lIIC
rc]lllltillt,  as WCII as oukidc tlIc  15’20 M1171 l)arlics Imdln f o r  ail })oi]ltillgs  k)war(l  lllis rcl[lllalll rclwrlcd it]

t h i s  scarcl), ~vllicll  cxl)lail)s  wlty i{ was uotl discovcrd as  Imr(, of tllc ])rcsclll.1~ (Icscrilml  cfl’ort.
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W]IUC  I/ is t]ILI }) Iaki IIp; i]ldcx mld ])0 i]tc s]~i]] ]Jcriof]  al, birl]I,  MI(] W]ICW  t]Ic pulsar IIlagjlct,ic
field is assul]]cxl  c.ollstallt. ‘1’I}us  7  i s  a good ap]jmxilllatio]l  to 7t,i,,c o])ly if  1’ > >  II an(

TL : 3. If tile prcscl]t spill period of 1’S1{ Jl &27- 4845 is very  CIOSC to tlic! birth spill  ]jcriod,  tllc

]) U]SZW iS lllUCj)  yOUl)~CY  t}lWl T SU~&WtS , iiIId WI associatlio]l will]] t}]c! rm]ll)ant  is  plausible ,

‘J’l]cre is soll]e Cvidc]lcc tl]at SNl{s arc ol)serval)]c  up to a g e s  of 1 0 0 , 0 0 0  y] Gacllslcr &

Joll]lstoll  (19951~). I f ,  for 1’S1{ J1627-  4845, 7~,,,,. : 100,000 y]’, tllcll 1{)= 600 111s for ?1 = 3

III this case, tllc pulsar’s  trzulsvcrsc  vdocity  lllust  l)c Ni’() k!]] s- ] for it to h avc rcacl)d its

prcsc:]lt  location ~4’ fl’oII1 tll(!  N!lll)lallt  Cclltel’ , 7  ills assul  J]cd b i r t h  locatio]l.  ‘1’llis  velocity

is solllcwllat lower tlIaI]  tl)e ]IICaII  pulsa] bid]] ve loc i ty  (l JyI)C & IJoril]lc’r  1994), but easily

co]]siskmt  with Imi]lg  part, of tl]c low c]ld of tl]c distril)utlioll. If 1’S1{ J1627-  4845 is you]lgcr

tl]aII T suggests ,  it is diflic.ult to mmlci]c its large 1~ witli tllc  snort  Lirtl) spill periods of

II IaIIy well-cstal)lisllcd youl]g  pulsars, LIJIICSS  ‘(ill  jectioll’) of slowly  -rotatill~ ncutrw]  stars illtlo

(11(! popula.tiw)  o c c u r s ,  as IIas long l)cx:]] suggested  l)y various  populat,ioll  sy])tllc:sis  studicx

(Vivcka]~a],d  & NarayaIl 1981; NarayaI,  1987;  Naraya],  & CJstrikcr  1990). ‘1’l,c c,stablisl,l~]c:])l

of a firl]) association  Lctwcwl  a pulsar with  a l a r g e  clla~ac.tclistic.  agc and  all o b s e r v a b l e

su])crl)ova  rc]n]la.])t,  for cxwl)ple, bct,wcc]l })S1{  J 1627- 4845 aILd G335.2-I 0.1, would provide

ul]a]]lbiguous  cvidcl)cc  for LIIC illjcctlioll  IIypotl])csis.  Mcasurc Jl]c IJts of 21 CJII ]11 al~sorptio~l  ill

tl)c  radiaticnl  froll)  G335.2-I (),1 a.IId l’Sli J1627-  4 8 4 5 ,  to cstahlisll distwlccs  of Imtl] sources,,

as WCI1 as adclitiol]al  tilllillg  obscrvatio]ls  of tl)c pulsar  to l o o k  f o r  tilllil]g  l]oisc or glitclcx,

w i l l  cluwly lK! of vkduc ill furt]lcr  assessil~g  this possible  assoc.iatiol].

6, Conclusions

WC ]]ave SCWC])CX] 40 sout]icwJl  ~a]actic. supcrIiova  rcIi]IIaIIts  for radio  pulsars. lJsiIlg OU]

b e s t  flux lil])its  togc!thcr  witlll  distallcc c!stlil]latcs  for cac.1] t a r g e t ,  wc find tha t  011 avcrage,l

wc wc!rc sclisitivc to  pu l sa r s  llavi]lg lul])i])ositics  grc:atcr  t,l)a]l  w] 00 InJy kpc~, Our survey

covcrcd  cacl] target rc]]lllw)t  ill its cl]tlircty, al]d tllougll  our sensitivity was rcclucwd l~y up to

a fwlfor  of two ]lca.r  rcIJlllaIlt  lmu]]darics,  tllcrc was sig;]lifica]]tr  sulsilrivity  well outside Il)a])y

ICIIIIIa  IIt S, as cvidc]lcxxl  by tl)c  disc.ovcxy of 1’S1{ J 1104- fil 03. [Jsillg  rcaso)lable assu)llptiolls

al)oull  youi]g  pulsar  lulllillosiljics,  lmullillg  fra.ctliolls, vclocitfics, radio  propagatio]l  paral]lctcrst

rclll IIallt ages ,  a n d  tllc IIUII1l)CI’ o f  rcIllIlallts  t h a t  arc! t]lc l’csult! of ]lc~[ltroll-sllaj-cl~:  ailil)g
Supc’1’llova, wc cstil]]atc  wc should  l]avc dctecttcd  W2 Iicw’ youtig  l)ulsars  associated with tllcil

l!ill’gcll  l’cllllltlllts ,  altll IOUgl  I lvc IIotc tlIall oul SINlt. sa]))])lc  i s  il]colllplcilc  sillcc it illcludc>

rcJ]llIalIls  for wllicll associations lIavc previously IWCII  prolwsul.  We also cslill)ate  ~vc SIIOUI(l



l)avc dctcclcd  W5 pulsars ullassociatcxl  with rcl]llialltls hy clla]tcc , assul  IIi IIg wc were scvlsil,  ivc

stIjct,ly  witllirl tllc  IIalf-powc!r  l)cku]). WC dctcctcd k]] pulsars, i]lclucliligscvc]]  Witlli]l  Llle l)alf-

]Jowcr  bca]]l,  of wllicl]  two  were! ]Iot previous] y kllowll.  1 lowcvc!r,  l~otll  llavc  cl]arac.kristic ages

of I1]OJ’C tllwl  two Inillioll  years, suggcstillg  Imitllcr  is assoc.iatd  wit]]  its target rclI]llant. ‘1’llc

association  of O]lC of t,l}osc  pulsars, l’Slt. J 1627-4845, wii,lt  its target, jmll[lallt  c~335.2+0.  I , is

plallsil)lc  Only ul)dcr the assu]llptiol]  that sor])c pulsars arc il]jcctcxl  il]to tl]c populatic)]l  wit])

lo]]g spill periods , as ]Jas bcxn]  suggested by vaJious  populatio]l  syllt]]csis  IJIodc!ls  (Vivckatlalld

& NaIayaI)  1981; NarayaIl 1987; NarayaII  & Ostrikcr 1990). ‘l’lie  assoc.iatioll  rcquiws  furtlicr
study bc:forc its vc!ra,city  is dctcrlllillcd,

I f  tl)c  associatiw)  is slIowII  to  hc fdsc, t,llis  sc!arcli  w i l l  lIavc rcwulkd ill IIc~ IIeW pul-
SaY/SNTl{, associatiol]s, i n  spite  of collsidcrablc  obscrva,tioxlal (! frort.  ‘1’he largest  factor ill..

l)il)itill~;  tltc  dctc:ctioll  of pLIlsaYs ill OLIY survey was scllsitivity;  t}lis suggests clcc!pcw surveys

of lalllim)ts  ale Warl’allt,d  , Altcr~Jatively,  i f  ill spit,c  o f  our  roLlgJ,}I  cstiIIlates,  m well as

tl~osc illclepcnldcvltly  I]]adc by GacIIsler  & Jollllstoll  (1 996),  IIIZtJIy pulsars  arc fcm]]d ou t s ide

rcll)]liult  bou]ldaries  bcxausc  of  kick vc]ocitic!s  introduccxl  at L]Ic! supcrJ)ova  c!xplosioli, co] 1-

sidcral)lc  reward ]Jlig]lt  bc wroug;]lt  f o r  tllc  extra cflort  rcquird  to scardl Cxllaus(,ivc]y ]]oi

Only IClllllwlt  i])tcriorsj  bUt also l’(!Ill JIZiIlt  surrOu  Ildil}gs.

We tlla.]lk  M .  1 lailcs  a]ld J .  11(!11 for obscrva,tioI]al assist  alic.c,  11. Gawlsler,  fol useful

discussio]ls,  aIId C. Wu for orga]]izatiollal  llclp.  \~MK rcc.cived suppor t  tl~rougll a l}rillcctoll

lliggills  I1lstructorsllip,  froIll N1{AO, a])d fIOII~ a llubb]e  IJdlows}lip  tlIIouglI  gra]lt IIuIIlbcr

111’’-1061  ,01-94A froll] tl~e Spat.c ‘1’clcscopc  Sciclicc  II]stitutc,  wllicll  is opc!ratcxl  by tllc  Asso--

c.iatioll  of Ullivcrsitics for lkxca.rcl]  ill Astro~lolll y, I]Ic., u]]dcr  ?lASA  colltra.ct  AT AS5-26555.

]’art of t]lis rcscarc]l  was carried oL1t at t]lc Jet ]’ropu]siw]  l abora to ry ,  Ca]iforuia  ]llstitutc

of ‘1’ccIIIiology,  u]idcr  cwltra.ct  with  tllc Nlatio]lal Acrollautics  and Space A(llllil~isi,Jat,iol~.
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‘] ’al)]c ] : ])l’O])(!ltiC!S  Of tale;[!t  ]’CIllll?UltS (fll)lll  ~:1’CCIl  ‘S  CddOF; W)d l“C!fC1’CllC.CS  thCICiIl).

Galactic

Ccmrclillatcs

G4.5-I 6.8
G] 1.2-0.3
G18.9- 1.1
G20.2- 0.2
G21 .5-0.9
G21 .8- 0.6
G23.3-  0.3
G24.7-I 0.6
G27.8-{ 0.6
G29,7- 0.3
G189.1+3.O
G260.4--3.4
G279.O-i 1.1
G290.1-O.8
G291 .0- 0.1
(;292.0-1  1.8
G29G.1  –0.5
(.:296.5-1  10.0
G29G.8- 0.3
G302.3-i  0.7
G309.8-l  0.0
G312.4-  0.4
[;315,4-  2.3
G:+] 6.3--0.0
[1321 .9-0.3
G326.3- 1.8
G327.4+0.4
G327.64 14.6
G328.4-I 0.2
G332.o-i  0.2
G332.4--O.4
G332.4-l  0.1
G:W.2-I  0.1
G336.7-1  0.5
G338.5-l 0.1
G348.5-i  ().1
G348.7-I 0.3
G350.()-  1.8
G357.7- 0.1
G359.()-  0.9

Ni]nc

kcplcr, SN 1604, 3fi358

KCS (39
W41

l{CS 75
1(3443, 3C157

l’uppis  A, MSll  08-44

Msll 11- 61A
MS]] 11-62
ml] 11-54

}’1{S 1209-51/52
1156--62

lW\V  86, MSJ1 14-63
MS1l 13--57

MS]] 15-56
Kcs27
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1()
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2:$
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(Jy)
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16
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44?
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6
2$:?
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(:;;)
5
2

5.4
5.5
10“
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11 56 00 -62 18
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15 16 45 -57 23
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‘1’al)lc  2: Sul]]ll]a.ry of ol)scrvatioIIs a]id li]]ljtjI1~, flux dc]]sjt,jcs,

:..
SOurcc

Galttetic
fkordi]iaks
G4.W  6,8
(;]1.2- 0.3
(:18.9-  1.1
G20.2-  0.2
G21.5- 0.9
G21.8-  0.6
G23.3-  0.3
G24.7-I 0.6
G27.8-t  0.6
G29.7-  0.3
G189.1-13.O
G260.4- 3.4
G279.O-I  1.1
G290.1 -0.8
G291,0- 0.1
G292.O-I 1.8
G296.1- 0.5
G296.5-I 10.0
(;296.8-  0.3
(:302.3+  0.7
G309.8-I 0.0
G312.4- 0.4
G315.4-  2.3
G316.3-  0.0
G321 .9- 0.3
G326.3-1.8
G327.4-I 0.4
G327.6-I 14.6
G328.4-I 0.2
G332.04 0.2
G332.4- ().4
G332.4-I  0.1
(.:335.24  ().1
G336.7-I  ().5
(.;338.5-1 0.1
(.:348.GI  ().1
(:348.7-1  (),3
(:350.()- 1.8
(;357.7- ().1
(;3:)9,()-  ().9
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‘1’al)lc  3: l’1’cviously  KI1OW11 l’ulsal’s 1 )dkXIKxl

Tiugc!tl

G27.8+0.6
G189.1 i-3.0a
G260.4- 3.4
{;279.0+ 1.1
G296,1 --().5
G296.8- 0.3’
G332.O-I 0.2d
G359.O-- 0.9. .

l’ulsal’”-

1’s1{131838- 04
1’s1{ 110611-; 22
l)sl{. 1]0833- 45b
1’s1/110953- 52
1’s1/, 111154-62
1’s1{ l\l154- 62
1’s1{.1]1610- 50
1’S1{ 111742-30

log7 f

(yr) (Mllz)
5.66 430
4.95 430
4.05 430
6.J)9 430
(;.21 430
6.21 1520
3.87 1520

(1’’JY) (’)_
2.6 20
29 35

5000 J 99
29 23
145 44
10 13
2.5 11
44. 27

‘AI1 association bctwcm tl]cse two SOUIXM lIa.s bmHI suggcsid  pmvious]y  by l)avim, l,yne
& Sciradakis  (1 972).

~vcla pulsar.

CAllassociatiol]  l~ctwcc]l  tllcsctwo  so~lrccs ~vass~lggcste{lb  ~1, arge&Va~lgliaIl  ( 1 9 7 2 ) .

‘AI I assoc.iatioll bctwcell I, IICSC two SOUNXS lIas bccII discussml  by CaraveO (1993) alId JdIII-,.

Stol) d al. (1 Mm).
“1’’]ux il]tcrpolatcd  fro]ll IJoril)]er CL cl. (1 995).
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‘1’able 4: Astro]]]ct]ic,  S]i]i  , al)d l{adio  l’ropcrtjicx for l’slt

1’S1{, J]627-  4845.

l{igllt  Asmlsim, a (J2000)
l)cclinatiu], 6 (J2000)
l{igllt,  ASCCIISiOJ),  o (111950)

l)cc.linatioll, 6 (111950)

l’cried, 1) (s)

l’eriod lkwivativc,  P

ltpocl)  of l)criod (MJI))

])ispcrsio~l  Measure, I)M (pc CJn-3)

Surfwc Mag]]ct,ic. ]“ic]d, )) (G)

~llaractcristic  Age, T (yr)

Spill-dowll  IJulnillosity,  l;; (erg s- 1 )
l(’Iux density at 1520 Mllz (mJy)
]]a]f-]JOWCJ’  I’UISC Widtl) at, 1520  Ml]z ( I l l s

Flux dcnlsil,y  at 430 MIIz (JI)JY)

]]alf-]KWCJ’ ]’II]SC  Widt]l d 430 M]]Z (JIIE+)

Spcc.imd IIl(lcx

lLM.S. tiIning msidud  (JIIS)

l)sl{ JII04- 6]03
11]’ 04’” 17,262s :1 O.O1ls

- 61°03’03.88”:1 0.08”
11“ 02’’” 12.963s :1 0.01 IS
- 60°46’51.93”:4 0.08”
0.2809053015394(18)
1 .96673( 20) x 10- ‘5

49177.00
78.506(15)
7. fixloJ1
2.3XIOG
3.5 X1033
0.4
10(1)
5.0
9(1)
-2.0
0.57

J] 104- 6103 iill(l

J’S]{ ,11627-484;” “-
]@ 27’” Io.34s 4 o.]2s
- 48°45’08”4 3“
16”23’” 26.90s + 0.12’
- 48°38’25”4” 3“
0.61233065088(9)
3.641(10) x 10- ‘:’
49200.00
558(4)
1.5 X1012
2.7x1($
6.3 X1032
0.2
41(2)
. . .

..<

. . .
{),00



l“ig, ),- Average pulse profiles at 430 and  1520 h411z for 1’SR J] 104–-61 03. 111 cdl case, tl]c
WIIOIC period is clisplaycd  WICI tJIc il]strulllclltal  sl]lootllillg  is s]llallcr  tllal) tllc tilnc resolution

wllicll  is 1/128 of the period.

PSR J1104–61O3
1520 MHz

430 MHz
PSR J1104–61O3 A
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]“ig. 2.- Avcmgc pulse profiles at 660 a])d 1520 h411z for 1’S1/, J] 627- 4845. l]) cacl] case,  LIIC

wl]olc period is displayed and Lllc i]]st,rul]]c]ltal sII]ootl]i])g is sIIIallc:r tlIall tl)c  till)c rcsolut,io]!
wl]icli is 1 /128 d tJIe period. ‘I’l Ic (MO h411z prdilc is frolll tlIc discovery observat,iml.

PSR J162’7-484-5
1520 MHz

P S R  J1627–4845 A
660 MHz
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l“ig.  3.- CO1llparisO1l  of t h i s  su rvey’ s  s ens i t i v i ty  with tllc  lLIIllillosilly  distributio]l  of tl]c

kllowl] pulsa,r populatiwl. ‘1’IIc  striped area SIIOWS tlIe 400 Mllz lulllillosities of t})c pulsars ill
the ‘1’ayloI, Ma.lldlcstcr  k, l,y]lc (1 993) catdq;,  tllc c.rwwxl rcgiwl tllc 400 Mllz lulllillosities
of tllc 21 kJIOWlI pulsars IIavillg cllalactclistic q;cs ICSS tllall 105 yr, wld tlIc vcrtid  lillc
SIIOWS  tllc ]IIC!aII  upper lutllillosity  lil))it for pulsars in tl)c  target  rcll]llalitls  of tlllis survey.

0
~L_L._.J_l._l_~
o 3 4

L o g  [ L u m i n o s i t y  ( m J y  kpcz) ]
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1~’ig. 4.- lll~agc of G335.2-+0. I at 843 Mllz, after Wllitcod & Grccul (1996). ‘1’llc positiol)
of I’SIL J1627---4845 is illdicatccl  by a cross, wllicll is r]]ucll laq+r tlla]l tl]c ullc.cd,ailltY.
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